N y thin films grown by ultrahigh vacuum reactive magnetron sputter deposition on MgO(001) substrates are analyzed by x-ray photoelectron spectroscopy (XPS). This contribution presents analytical results for 300-nm-thick 002-textured polycrystalline V 0.49 Mo 0.51 N 1.02 films deposited by reactive cosputtering from V (99.95 % purity) and Mo (99.95 % purity) targets. Film growth is carried out at 500 C in mixed Ar/N 2 atmospheres at a total pressure of 5 mTorr, with a N 2 partial pressure of 3.2 mTorr; a bias of À30 V is applied to the substrate. indicates that with decreasing growth temperature from 900 to 700 and 500 C (and increasing nitrogen concentration in V x Mo (1-x) N y from y = 0.64 to 0.81 and 1.00) the N 1s core level peak shifts from 397.6 eV to 397.5 eV to 397.4 eV while metal atom peaks move towards higher binding energy by 0.2-0.4 eV.
N y thin film alloys are of interest, not only because, like all transition-metal nitrides they exhibit high hardness, but they have recently been shown to possess unusually high ductility (i.e., high toughness, the resistance to brittle fracture by crack formation and propagation)(Refs. 1 and 2). Here, we use x-ray photoelectron spectroscopy (XPS) to analyze the surface of highly (002)-oriented polycrystalline, as determined by a combination of x-ray diffraction and transmission electron microscopy, V 0. 49 Torr. The 7.6 cm-diameter targets, V (99.95 % purity) and Mo (99.95 % purity), are separately sputter cleaned with shutters shielding the other target and the substrate plate, prior to deposition. Single-crystal MgO(001) substrates are ultrasonically cleaned in acetone and 2-propanol for 5 min and degassed in UHV at 900 C for 45 min before deposition is initiated. Film growth is carried out at 500 C in mixed Ar/N 2 atmospheres at a total pressure of 5 mTorr, controlled by a capacitance manometer, with a N 2 partial pressure of 3.2 mTorr. A 30 V bias is applied to the substrate during growth. For XPS analyses samples are mounted with a pair of copper clamps onto the stainless steel sample holder.
In Situ Preparation: Prior to XPS analyses, V x Mo (1- 
DATA ANALYSIS METHOD
Energy Scale Correction: The C 1s line at 284.5 eV assigned to the adventitious carbon present before the sputter cleaning is used as the reference for the binding energy scale. The position of this line indicates that there is no surface charging.
Recommended Energy Scale Shift:
Peak Shape and Background Method: A Shirley background was used. Core level peaks corresponding to V and Mo were fitted with asymmetric, Lorentzian-based, peak shapes (LF) that use a Cauchy functional form raised to a power and convoluted with a Gaussian. Asymmetry is introduced by varying the value for the power across the maximum of the Cauchy function. For more details see p. 55 in CasaXPS Manual 2.3.15 rev 1.3 ("The Orange Book"). The N 1s peak was fitted with a Gaussian-Lorentzian line shape.
Quantitation Method: Quantification is performed with CasaXPS (version 2.3.16) software and based on peak areas from narrow scans compensated for (i) the energy-dependent transmission function of the spectrometer and (ii) the effect of kinetic energy dependent electron mean free path. Sensitivity factors are supplied by Kratos Analytical Ltd. (library filename: "casaXPS_KratosAxis-F1s.lib" -in this table the sensitivity factor for the F 1s peak is set to 1). The Kratos sensitivity factors relate to both components of a spin-orbit split doublet. Following the nomenclature used by Kratos, sensitivity factor is only listed with the major component of the two peaks but this is the value used for BOTH components to get proper composition. 
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